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1. INTRODUCTION 


On 15 October 1975 the NASA Shuttle Carrier Aircraft 
Boeing-747 (N905NA) (Figure 1) was flown on a wake vortex 
test flight at the Flight Research Center, Edwards AFB, 
California. This flight was a continuation of a series 
of test flights to determine the characteristics of vortex 
wake turbulence caused by aircraft in flight. In particular, 
this flight was concerned with determining how much vortex 
alleviation could be provided by incorporating spoilers. 

An extensive summary of recent wake turbulence flight 
tests may be found in Tymczyszyn and Barber 1974. The last 
tests discussed in that report showed that vortices could 
be alleviated by reducing the deflection of the outboard 
flaps on the B-747 aircraft. The results of these tests 
indicated that the magnitude of the vortex alleviation 
was such that it could reduce required aircraft spacing 
in terminal areas by a factor of 2 or greater. However, 
dissipation provided by span lift alterations was signifi- 
cantly reduced by certain factors required in terminal 
area operations such as landing gear extension, reduced 
aircraft thrust, and aircraft sideslip (Tymczyszyn and 
Barber). 

Since that series of tests another flight has taken 
place in which it was determined that deflecting particular 
combinations of spoilers on the B-747 alleviated the wake 
vortex of the aircraft in the landing configuration (Figure 2). 
Unfortunately, disrupting the vortex in this manner creates 
buffeting and degradates the ride quality of the aircraft. 

In order to determine how much the ride quality was affected 
at various spoiler settings, the University of Virginia PEMS II 
(Portable Environmental Measuring System) was used to measure 
the motion aboard the flight of 15 October 1975. PEMS II 
measures acceleration in the vertical, transverse and longi- 
tudinal directions as well as angular rates in pitch, roll, 

and yaw. 
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EFFECT OF CONFIGURATION CHANGES 
ON WAKE VORTEX ALLEVIATION 
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Figure 2 Effect of Configuration Changes on Wake Vortex Alleviation 
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The data acquired by that instrumentation package 
combined with the airline passenger comfort model developed 
by Jacobson and Richards 1974, will give an indication of 
how passengers would react to the motion induced by flying 
in a vortex alleviation configuration. This report deals 
with the results of the 15 October 1975 Vortex Alleviation 
Test Flight with respect to ride quality aspects and the 
implications of those results. 


2. FLIGHT DESCRIPTION 

The actual flight plan for the 15 October 1975 Hake 
Votex Test is reproduced in Figure 3. It is modified from 
the original plan to indicate what was actually flown. 

The 747 was flown at maximum landing gross weight 
(564,000 lbs.) in landing configuration (flaps 30 e /30°, 

Gear Down) during each run. The 747's vortex was probed 
by the T-37 wake vortex probe aircraft. A system of smoke 
generators located along the wing of the 747 provided visual 
identification of the vortex and associated turbulence for 
the T-37 aircraft. 

The PEMS II and recorder were located approximately 
31 feet aft of the aircraft's CG. Data was recorded from 
taxi through the complete flight plan. The segments identi- 
fied in Figure 4 are those for which the analog data was 
digitized for input into the comfort model. The segments 
are arranged in chronological order. 

Spoilers were deflected in the range of 0 to 45°. 
Figures 5 and 6 indicate the location of the spoilers used. 
In Figure 5 there is 0° spoiler deflection. Figure 6 shows 
spoilers up during a test run. 


9 






rH 

rH 
















0) 

at 
















> 

> 





m 











V 

01 

| 















rH 

rH 

ro 




C 






c 







• 




3 






3 





X 

X 

O' — 




X 






X 





X . 

X . 

C 'O 















0) <y 

0) V 

•H (U 




c 






c 

in 




UH U 

UH S 

M rH 




•H 

in 

in 

in 

in 

in 

in h 

in 



**H (H 

*X (0 

3 'O 





0) 

0) 

(U 

01 

01 

01 

2 

p* 



3 M 

3 M 

•O -H 

u 

14 

p 

X T) 

X 

X 

X 

X 

X 

x n 

X 

\ 



XI 01 

X 0) 


0) 

0) 

Hi 

0) 01 

0 

0 

0 

0 

0 

0 0) 

0 

m 




rH 

— T3 

> 

> 

> 

> c 

p 

u 

w 

u 

Wt 

u c 

14 

rH 



0) 0 

oi 0 

rH M 

0 

0 

0 

0 -H 

X 

X 

X 

X 

X 

X -H 

X 

\ 



c u 

c « 

M 10 

>1 


>. 

>. G 






E 


o 

(0 


•H 

■H _ 

(0 0 

rH 

rH 

rH 

rH V4 

rH 

rH 

rH 

rH 

rH 

M Ui 

rH 

rH 

t-i 


e2 

e2 

X X) 

(t4 

X 

X 

X 01 

B 

01 

0) 

0) 

01 

01 0) 

0) 


z 



n*3 
a) 2 

— X 




4-1 

rH 

rH 

rH 

rH 

rH 

M 4J 

rH 

u 



0) 0 

3 

O' 

O' 

O' 

O' 0J 

rH 

rH 

rH 

rH 

rH 

M 01 

rH 

t-* 

5j 


x 2 

x 2 

a 0 

c 

c 

c 

C Tl 

10 

10 

10 

10 

10 

10 TJ 

m 

< 



0) * 

4) * 

•H — 

•H 

•H 

•H 

•H 

p 

u 

u 

14 

u 

t-l 

u 

Q 

0 


TJ 

•a 

rH 

TJ 

TJ 

T> 

-O Q 

<0 

10 

10 

<0 

10 

^T3 

<0 


u 


CO 

in 

in X 

rH 

rH 

rH 

rH «H 

X 

X 

X 

X 

X 

X 

X 

t-> 



5 p 

5 »H 

0) 0 

•H 

•H 

•H 

•H rH 






rH 


X 



0) 0) 

0) 0) 

TJ 10 

3 

3 

3 

3 in 

r~ 

r* 

r~ 


n- 

r** in 


o 



^ O' 

^ O' 

•H 0 

CD 

ffl 

m 

X 0J 

m 

n 

m 

m 

m 

ro 01 

ro 

H 



0 c 

0 C 

in wi 




V 

l 

1 

l 

1 

1 

1 T3 

1 

J 



0) 

0) 

a 




•H 

E- 





E-* H 


X 



T3 in 

•o in 

oi a 




in 


■B 




^^B.l 





c in 

c in 

C (0 















« <0 

m 10 

•H 




1 - 






X 





a 

a 

E <U 










X 





X 

X 

u c 










•H 





O X 

0 X 

0) -H 










5 





(H 10 

iH (0 

x tr> 















•H X 

•H X 

0 ) c 















X X 

X 4-1 

Q 0) 













1 

M U 

• 

X 




X 

X 

x 

h3 

Q 


0 

00 

00 

00 

00 


E* Q 

UH 


in 

in 

O 

O 

0 

0 


IN 

1 

t 

t 

t 

f 


X c 


m 

t 

<£ 

< 

< 

< 

< 

mam 








< EH 

X 


00 







IN 

IN 

(N 

IN 

IN 







rH 

rH 

rH 

rH 

D 


rH 

M 

rH 

rH 

rH 




n 

n 

n 

ci 

ci 

ci 

Cl 


K] 

Cl 

K1 

KB 

Cl 

■3 


J 

















u 


El 

Bl 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 


1 c 


10 

10 

to 

10 

10 

v0 

10 

10 

0 

O 

0 

0 

0 

0 


x u w 

hp 

HP 


HP 

HP 

HP 

HP 

HP 

HP 

HP 

HP 

HP 

HP 

HP 


mu Eh 

rH 

rH 

rH 

rH 

rH 

<H 

rH 

rH 

1 ^ 

rH 

rH 

rH 

rH 

rH 


«£ a 

X 















jl 

m 

• 

II 

N 

a 

a 

a 

it 

• 

a 

a 

1# 

II 

r 

a 

04 


















Eh 

• 















h 

X 

in 

Hp 

HP 

HP 

HP 

HP 

HP 

HP 


HP 

HP 

HP 

HP 

HP 

HP 

X 

O 

X 

10 

10 

10 

0 

0 

V0 

>0 

0 

0 

0 

0 

0 

0 

0 

0 

M 

rH 

in 

in 

in 

in 

in 

in 

m 

in 

in 

m 

in 

in 

m 

in 

M 

U 
















X 

f&4 

3 

X 

II 

II 

H 

II 

II 

II 

II 

II 

a 

• 

a 

a 

II 

N 

X 

to 

CN 

* 0 














u 

H 

06 


0 in 














U 


ro nr 

* O 

in in 

O 


0 

0 

O 

0 

0 

O 

0 

0 

O 


X 

X 

H 

% % 

rH 


rH 

in 

rH 

rH 

rH 

rH 

in 

m 

rH 


O 

M 

rH 

in 0 

ro hp 



HP 

IN 




HP 

IN 

CO 

HP 


> 

0 

* 

IN v 

% * 














a 

IN 

* % 

m 0 













U 

CO 

* 

0 in 

M HP 


^B 











X 

rH 

in ro 














< 

















3 



















CO 

rH 


■ 

rH 

rH 

rH 

rH 


rH 






n* 


D 

o> 



0) 

oi 

01 

0) 

0 

0 ) 



0 



hp 

z 

X 

> 


ro 

> 

> 

> 

> 

m 

> 



m 



r* 

0 

X 

0) 


1 

0) 

0) 

0) 

0) 

l 

cu 



l 




M 

Eh 

x 



X 

XI 

X) 

X) 


J 







Eh 

















2 

X 

c 

c 

C 

c 

c 

c 

c 

C 

c 

c 

C 

C 

c 

c 


D 

u 

a 

a 

O 

Q 

D 

Q 

0 

Q 

Q 

0 

Q 

Q 

Q 

0 


O 

u 
















M 

















a 

CO 

0 

0 

0 

O 

O 

O 

0 

O 

O 

0 

O 

O 

O 

0 


z 

X 

ro 

ro 

ro 

ro 

ro 

m 

rn 

m 

m 

m 

m 

m 

m 

r> 


0 

< 

\ 

\ 

\ 

\ 

\ 

\ 


\ 

\ 

\ 

\ 

\ 

\ 

\ 


u 

□ 

0 

0 

0 

O 

O 

0 

0 

0 

0 

0 

0 

0 

O 



K 

ro 

ro 

ro 

ro 

ro 

m 

m 

m 

m 

m 


n 

ro 

ro 


ic 



IN 


1 

in 

V 0 


<0 

X 

O 

10 

X 

<0 

X 


06 2 









00 

00 

00 

< 7 N 

O' 

O 

O 
















rH 

rH 


10 


Figure 3 747 Wake Vortex Flight Plan 
























































































































Figure 4 Test Segment Descriptions 


Segment 

Spoiler Setting 

Segment Description 

Run i 

1 

N/A 

Taxi 

N/A 

2 

N/A 

Take-off 

N/A 

3 

N/A 

Climb 

N/A 

4 

20° 

S&L 

1 

5 

25° 

SfcL 

1 

6 

30° 

S&L 

1 

7 

35° 

S&L 

1 

8 

40* 

S&L 

1 

9 

45° 

S&L 

1 

10 

30° 

Right Turn 

N/A 

11 

25° 

3*GS 

2 

12 

35° 

3°GS 

2 

13 

40* 

3*GS 

2 

14 

45° 

3*GS 

2 

15 

41° 

3*GS/Sideslip 

3 

16 

0° 

S&L 

4 

17 

41° 

L/Sideslip 

7 

18 

41* 

S&I. 

8B 

19 

35* 

*s(SiL)/*|(3°GS) 

9B 

20 

41* 

h (S&L) /*s (3*GS) 

10B 

N/A - Not Applicable 
S&L - Straight 6 Level 
GS * Glide Slope 

Sideslip - Enough to hold aircraft 

on course during 3 

engine 


approach . 
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Figure 6 Number 1 & 2 Spoilers Up 
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Figure 5 


Flaps being Raised Over 



3 . RESULTS 


The PEMS II instrument package recorded the motion data 
in multiplexed form on %-inch magnetic tape. The analog data 
were then converted to digital form and analyzed at the 
University of Virginia for each of the segments identified 
in Figure 4. For each segment the mean and standard deviations 
of the accelerations and rates, and their cross correlations 
are obtained. The rms values along with sample analog data 
may be found in Appendix I and II respectively. 

The comfort model was used in this case as a replacement 
for actual passengers aboard the aircraft in order to deter- 
mine what passenger reactions would be obtained during the 
various flight configurations. A detailed description of the 
development of the model may be found in Jacobson and Richards 
1974. 

For i y > 1.6a t the comfort equation has the form 

CR = 2.0 + 7.6a t + 11.9a v 
For the range of accelerations a v < 1.6a t 

CR = 2 + a v + 25a t 

where a y = rms vertical acceleration 

a t = rms transverse acceleration 
CR = comfort rating 

The comfort ratings have the following designations: 2 - 

Comfortable; 3 - Neutral; 4 - Uncomfortable; and 5 - Very 
Uncomf ortable . 

Figure 7 is a graph of the comfort responses obtained 
versus the various configurations flown. Actual values are 
listed in Table 1. They are arranged from smallest (best) 
to largest (worst) comfort ratings. Figure 8 is a plot of 
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straight and level (note: 1000 ft AGL) 
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Table 1 (Predicted Comfort Responses) 



Segment 

Comfort Response 

3 

Climb 

2.75 ± .05* 

11 

25°S/3°GS 

3.15 

4 

20°S/S&L 

3.15 

12 

35°S/3 # GS 

3.25 

16 

0°S/S&L 

3.30 

6 

30°S/S&L 

3.30 

5 

25°S/S&L 

3.30 

7 

35°S/S&L 

3.30 

13 

40°S/3°GS 

3.30 

19 

35 0 SA(S&L)A(3°GS) 

3.35 

20 

41°S/*s (S&L) /*s (3®GS) 

3.35 

14 

45°S/3°GS 

3.40 

10 

30° S/Right Turn 

3.40 

15 

41°S/3°GS/Sideslip 

3.45 

18 

41°S/S6L 

3.50 

8 

40°S/S&L 

3.55 

9 

45°S/S&L 

3.60 

17 

41°S/L/Sideslip 

3.60 

1 

Taxi 

3.75 

2 

Take-off 

5.00 


Error estimate based on predicted data accuracy. 








actual rms accelerations in the vertical, transverse, and 
longitudinal directions while Figure 9 is a plot of actual 
rms angular rates in pitch, roll, and yaw. 

In order to be able to interpret these results the 
comfort levels are related to a more value oriented variable. 
This quantity being the percentage of passengers satisfied 
with the ride. This value transfer function is described 
in detail in Richards and Jacobson 1975, and Jones 1975. 

The form of the relationship is as follows: 

-B - S 1 - 4C (A - CR) 

S = CR < 3 

2C 

A = -159/11 
B * 26/55 
C = -0.035/11 

S « 162.5 - 27.5CR CR > 3 

where S * % of Passengers Satisfied with the Ride 
CR * Comfort Rating 

Figure 7 also indicates S versus the various configurations 
flown. Actual values may be found in Table 2. 
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© 0* spoiler, straight and level (note: 1000 ft AGL) 

0 41° spoiler, straight and level, sideslip 

^ 41° spoiler, 3° glide slope, sideslip 

1 3* glide slope 

O straight and level 


YAW 

(deg/sec) 

rms 



PITCH 

(deg/sec) 

rms 



ROLL 

(deg/sec) 

rms 



Figure 9 RMS Angular Rates 
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Table 2 (% Satisfied with Ride) 


Segment 

3 

11 

4 

12 

16 

6 

5 

7 

13 

19 

20 

14 
10 

15 
18 

8 
9 

17 

1 

2 


S (%) 

85 ± 1* 
76 
76 
73 
72 
72 
72 

71 

72 
70 
70 
69 
69 
68 
66 
65 
64 
63 
59 
25 


* Error estimate based on predicted data accuracy. 
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4. DISCUSSION 


The results as presented in section 3 lend themselves 
to interpretation in three areas: 1 - General range of 

comfort responses predicted; 2 - Effects of aircraft attitude; 
and 3 - Significance with respect to satisfaction levels. 

General Range of Comfort Responses Predicted 

As can be seen in Figure 7 all the segments involving 
spoiler extension fall within one-half a comfort response of 
each other. This range being between the neutral and uncomfort- 
able levels. Only four of these segments can be interpreted as 
being uncomfortable segments: 18-41° Spoiler, Straight and 

Level; 8-40° Spoiler, Straight and Level; 9-45° Spoiler, Straight 
and Level; and 17-41° Spoiler, Level with Sideslip. 

From the location of these segments and the next lowest 
spoiler setting during straight and level flight, 35° (Segment 
7) , it appears that for straight and level flight the transi- 
tion region between a neutral response and an uncomfortable 
one is 35° - 40° spoiler. 

During straight and level flight the responses for 25°, 

30°, and 35° spoiler setting are identical. This is signi- 
ficant in that 10° more spoiler can be flown over 25® with no 
degradation in comfort level. It is also interesting to note 
that segment 16 (0° Spoiler, Straight and Level) results in 
a comfort response at a similar level as the 25°, 30° and 
35° segments. However, segment 16 was flown at 1000 ft. AGL 
while the other segments were flown at higher altitudes. 

Effects of Aircraft Attitude 

Looking at Figures 7 & 8 the effect of flying a 3° glide 
slope at equivalent spoiler settings as during the straight 
and level runs can be seen. In each case (25°, 35°, 40°, 45°) 
the comfort level is improved (lower response) when flying 
the 3° approach. Flying the 3° approach allows approximately 
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5° more spoiler to be added over straight and level flight 
with no sacrifice in comfort response. For example, flying 
35° spoiler straight and level results in a comfort response 
of 3.30. In the 3° glide slope, 40° spoiler results in the 
same response. Straight and level at 40° spoiler gives a 
comfort response of 3.55. The 3° approach at 45° spoiler 
results in a comfort response of only 3.40. 

This is significant in that where maximum spoiler de- 
flection is necessary (i.e., terminal areas) one is most 
likely to be flying the 3° approach and can use the higher 
spoiler settings without causing an uncomfoi table ride. 
However, other factors affecting aircraft attitude during 
approach may diminish the comfort level such that a reduction 
in spoiler setting would be necessary to prevent the ride 
from becoming uncomfortable. 

During segments 10, 15, and 17 the effects of perturba- 
tions on the normal flight path of the aircraft are measured. 
Segment 10 is a right turn with 30° spoiler. Segments 15 
and 17 are runs with 41° spoiler with sideslip necessary to 
hold the aircraft on course with an engine out during a 3 d 
approach and level flight respectively. In each case the 
above segment 's predicted comfort response is worse than their 
respective segment's response without the maneuvers. (Segment 
13 is the comparison for Segment 15.) In each case the 
maneuver response is approximately 3 % worse than the corre- 
sponding segment response without the maneuver. Therefore, 
if one knows that certain maneuvers are to be performed, the 
the pilot should be aware that these will decrease the comfort 
level of the passengers at a given spoiler setting. 

Significance with Respect to Satisfaction Levels 

While the above deals with comfort responses, one needs 
to know how these levels relate to overall passenger satis- 
faction. Referring to Table 2 the spread in passenger satis- 

21 


1 


I 


faction levels for the spoiler segments is 13%. This is 
certainly a significant value. How significant, however, 
requires a judgment by the airlines on whether or not a 
decrease in passenger satisfaction of this magnitude is 
acceptable with respect to the FAA's value of decreasing 
aircraft separation. Looking at segment 16 (0° Spoiler, 
Straight and Level) the passenger satisfaction level is 72%. 
From the above discussion it was seen that during a 3° 
approach the comfort responses were decreased. While no 
segment consisted of 0* spoiler during a 3° approach, taking 
the mean of the decrease in comfort responses for the differ- 
ences between straight and level flight and the 3 s glide 
slope for the other segments, subtracting this from the 
segment 16 response, and obtaining the corresponding satis- 
faction level, we get 76%. We will interpret this to be 
the value presently obtained while flying a normal 3° approach 
in landing configuration with 0° spoiler. If one restricts 
max spoiler deflection to 41® in the 3° approach then we 
are talking about a max decrease in passenger satisfaction 
of about 8% below the present satisfaction level while 
flying a 3 engine approach. 



5. CONCLUSION 


Summarizing the results we find that: 

1. The general range of comfort levels predicted during 
the spoiler deflection segments fall between the neutral and 
uncomfortable responses. This is a band about one-half a 
comfort response in width lying closer to the neutral response 
than the uncomfortable response. 

2. During straight and level flight, 20°, 25°, 30°, and 
35° spoiler all give a similar response with 20° being slightly 
better than the others. 

3. Flying a 3° approach allows approximately 5° more 
spoiler to be added (over straight and level flight) with 
no sacrifice in comfort response. 

4. Maneuvering the aircraft decreases the comfort level 
(increased response) by approximately 3%. 

5. The range of passenger satisfaction levels for the 
spoiler deflection segments is 76% (20° Spoiler, Straight 
and Level) to 63% (41° Spoiler, Level with Sideslip). 

6. The maximum degradation of passenger satisfaction 
over levels now flown and 41° Spoiler, 3° Approach, with 
sideslip is about 8%. 

7. 41* spoiler in the approach mode is the maximum 
deflection which results in a not uncomfortable mean response 
allowing for maneuvering during the approach. 
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Appendix I 

(RMS Acceleration*, Angular Rates, and Cross Correlations) 
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APPENDIX I 


(RMS Accelerations, Angular Rates, and Cross Correlations) 


Identifier 

5 5 

5 6 

5 7 

5 8 

5 9 

5 10 

6 6 

6 7 

6 8 

6 9 
6 10 

7 7 

7 8 

7 9 

7 10 

8 8 

8 9 
8 10 

9 9 
9 10 

10 10 


KEY 

Roll Rate (Deg/Sec) 

Roll-Pitch Cross Correlation (Deg/Sec ) 2 
Roll-Yaw Cross Correlation (Deg/Sec ) 2 
Roll-Longitudinal Cross Correlation (Deg/Sec) (g) 
Roll -Transverse Cross Correlation (Deg/Sec) (g) 
Roll-Vertical Cross Correlation (Deg/Sec) (g) 

Pitch Rate (Deg/Sec) 

Pitch- Yaw Cross Correlation (Deg/Sec ) 2 
Pitct • longitudinal Cross Correlation (Deg/Sec) (g) 
Pitch-Transverse Cross Correlation (Deg/Sec) (g) 
Pitch-Vertical Cross Correlation (Deg/Sec) (g) 

Yaw Rate (Deg/Sec) 

Yaw- Longitudinal Cross Correlation (Deg/Sec) (g) 
Yaw-Transverse Cross Correlation (Deg/Sec) (g) 
Yaw-Vertical Cross Correlation (Deg/Sec) (g) 
Longitudinal Acceleration (g) 
Longitudinal-Transverse Cross Correlation (g ) 2 
Longitudinal-Vertical Cross Correlation (g ) 2 
Transverse Acceleration (g) 

Transverse-Vertical Cross Correlation (g ) 2 
Vertical Acceleration (g) 


25 



IDENTIFIER SEGMENT NUMBER 


n 

re 

o 

*P 

mm 


n 

w 

PM 

*p 

■m 

N 

PM 

•w 

M 

i'i 

Cl 

o» 

HI 

Cl 

01 

i i 

1*3 

.1 

1 * 


id 

M 

ID 

n 

c 

0) 

es 

o 

1"' 

in 

r ; 

ll 

«1 

, * 

1 * 

i *4 




i 

i 

) 



i 

i 

1 


1 

1 

i 

1 

i 

i 

1 

1 

i 

it) 

id 

1.1 

i*i 


(0 

i.i 

itl 

nl 

u) 

Id 

m 

It) 

111 

>0 

l'1 

in 

-j 

1.1 

1.) 

1*1 

o 

p 

<0 

in 

in 

in 

in 

O 

SO 

pm 

cm 

re 

re 

m 

re 

in 

tO 

l\) 

m 

re 

in 

re 

re 

in 

in 

.'i 

p 

IV 

PP 

tV 

n 

re 

0J 

n 

O' 

01 

t> 

re 

./) 

O' 

l/) 

l/J 

CM 


H* 

iO 


HI 

re 

O' 

re 

re 

IV 

Of 

PM 

re 

»■> 

O' 

<n 

c- 

in 

n 

tn 

C) 

»n 

re 

<* 

p 

>0 

<? 

re 

id 


p 

re 

vO 

i0 

p 

m 

r> 

in 

-r 


PM 

<r 

If) 

n 

p 

CD 

iM 

Cl 

00 

19 

>r» 

Of 

d 

re 

O' 

m 

mm 


*M 

Ml 

»*> 

if) 

re 

n 

1* > 

p 

lU 

1$ 

«o 


01 

PM 

-ft 

o 

m 

O' 

m 

111 

'P 

in 

n 

lO 

in 

U) 


m 

re 

*P 

Cl 

p 

■0 

re 

01 

0 

re 

Pm 

O' 

in 

re 

O' 

P 

in 

PM 

O' 

n 

p 

Cl 

re 

P 

*J 

m 

•M 

m 

in 

>0 

P 

re 

m 

O' 

r> 

<? 

in 

'0 

Pt 

in 

01 

V 

o» 

re 

»n 

Cl 

CO 

M 

£ 

p 

O' 

O 

in 

<re 

mm 

tV 

mrn 

p 

in 

n 

dl 

o. 

re 

in 

0* 

re 

PM 

re 

VI 

W 


PM 

re 

cu 

re 

01 

O) 

in 

n 

in 

N* 

re 

~4 


PM 

M 

pm 

w 




_ 

cv 

W 


P< 

cv 

ci 

md 

PM 

to 

— 

p 


p 

in 

n 

PM 


PM 

n 

ca 

♦M 

pm 

PM 

m 

p« 

pm 

♦M 

cv 

Cl 

IM 

..V 

IV 



*r 

13 

n 

o 

i9 

o 

B3 

P> 

Cl 

n 

os 

n 

n 


\) 

t\* 

n 

o 

1 ) 

n 

1*1 

i/i 

u) 

fn 

f.l 

ill 

it} 

(il 

<!i 

(U 

M 

itl 

til 

Ctl 

hi 

f'l 

i*l 

Ji 

M 

,0 

i<} 

to 

m 


m4 

in 

U) 

p 

O' 

CT 

PM 

O' 

CO 

<r 

PM 

m 


V) 

'0 

P* 

p 

o 

PM 

p 


re 

m 

n 

o 

in 

CO 

m 


tv 

it) 

HP 

c 

cn 

p 

rnm 

cO 

PM 

l ' 

in 

re 

<n 

p 

MM 

p 

CO 

n 

O' 


n 

iO 

in 

»£) 

O' 

<J 

V) 


iV 

•M 

VI 

<0 

m 


re 

C 

n 

PM 

<? 

o 

n 

v> 

O 

m 

m 

in 

to 

O' 

CO 

p 

O' 

cv 

n 

n 

O' 

o 

CV 

<:■ 

U0 

VI 

to 

o 

v> 

cn 

o 

p 


cu 

in 

i/i 

n 

if) 

PM 

re 

re 

Cl 

p 

<? 

<T 

cv 

p 

p 

PM 

in 

ns 

Cl 

n 

V) 

p 

uO 

0) 

a) 

*T 

'0 

in 

PM 

Cl 

f0 

Cl 

in 

O' 

cv 

01 

PM 

01 

p 

n 

vO 

in 

o 

to 

m 

p 

O' 

n 

10 

Cl) 

«M 

p 

01 

0) 

p 

VI 

p 

CM 

O' 

PM 

Cl 

'0 

vO 

p 

vO 

OI 

VI 

if) 

p 

p 

.n 

re 

•J 

Oi 

01 

m 

Cl 

<T 

O' 

«r 

CO 

Of 

cv 

Cl 

to 

Of 

— M 

mm 

O 

'0 

in 

<T 

re 


pM 

p 

<? 

c 

mm 

*-• 

CO 


w 

CM 

O' 

V) 

OI 

in 

mm 

m 

tn 

md 

pM 

P* 

P# 

*4 

pM 


w 

md 


M 

pM 

M, 

« 

pM 

PM 

O' 


itf 

M 

m 


n 

w 

n 

PM 

PM 

PM 

cn 

tsr 

PM 

mm 

PM 

tn 

M 

mm 

PM 

cu 

01 

OJ 

iM 

i\t 

pM 

(V 


n 

» *1 

%*> 

ni 

<9 

w 

tn 

tn 

n 

o 

n 

n 

n 

01 

t : 

i ) 

M 


- 1 

ni 

ni 

lU 

ni 

n) 

<!) 

itl 

til 

to 

ill 

(■I 

b) 

M 

tn 

i*i 

ui 

M 

i'l 

fi 

hi 

It) 

IV 

0 

V) 

so 

in 

o 

ift 

re 

n 

p 

V) 

O' 


m 

p 

Cl 

p 

V) 

p 

m 

O' 

o 

Cl 

PM 

O' 

cn 

PM 

in 

v> 

IV 

O' 

O' 

o 

PM 

O' 

O' 

cv 

cn 

01 

PM 

'0 

in 

PM 

mm 

to 

w 

«o 

m 

cv 

PM 

Cl 

C0 

C0 

0) 

n 

O' 

PM 

PM 

O' 

tn 

J> 


10 

C0 

fO 

■0 

CM 

n 

cv 

V) 

flO 

Cl 

•P 

p 

<T 

v> 

CO 

cn 

O' 

PM 

n 

IM 

V) 

m 

O' 

«n 

o 

O' 

O' 

o 

cv 

in 

PM 

<n 

CO 

in 

n 

n 

O' 

Cl 

01 


<; 

m 

p 

(0 

cv 

p 

in 

•0 

o 

CO 

CV 

01 

o 

in 


re 

p 

PM 

V) 

PM 

p 

ill 


n 

(0 

PM 

p 

•0 


<? 

Cl 

in 

OI 

m 

PM 

o 

re 

to 

in 

Ml 

if 

O' 

Cl 

»> 

to 

O' 

CV 

PM 

p 

PM 

p 

to 

p 

in 

cv 

P 

tn 

to 

c? 

PM 

»n 

<T 

o 

p 

sf 

O' 


p 

V) 

PM 

m 

O' 

If) 

•M 

to 

IV 

O' 

■o 

IV 

in 

ui 

'fi 

tn 

O. 

>0 

O 

o 

PM 

cv 

PM 

o 

u 

UO 


-M 

tn 

cn 

>0 

in 

p 

V) 

V) 

P 

p 

c? 

in 

O' 

tO 

m 

•o 

■o 

n 

on 

M 


rn 


o 

V) 


cn 

tn 

in 

V) 

cn 

OI 

p 

cn 

tV 


n 

o 

r.c 

PM 

p 

PM 

re 

w 

PM 

PM 

mm 

in 

mm 

PM 

PM 

cu 

cu 

iM 

tv 

CM 

•M 

n 

ll 

m 

'1 

rn 

Cl 

n 

o 

« 

re 

n 

re 

n 

re 

Pi 

n 

4*1 


4 # 

n 

re 

fii 

I'l 

itl 

i*l 

i*j 

it) 

<ii 

itl 

itl 

id 

(>1 

iO 

Id 

ill 

id 

u) 

i!i 

i.) 

id 

id 

id 

p 

'3 

P 

O' 

cv 

PM 

M 

in 

re 

PM 

CO 

i0 

re 

o 

05 

re 

>n 

O 

cn 

sf 

m 

6* 

CV 

-y 

if) 

<■ 

« 

« 

to 

to 

(9 

Cl 

re 

0) 

cu 

O' 

re 


«M 

•o 

>3 

re 

O' 

Cl 

PM 

if) 

tf 



O' 

o. 


—m 

PM 

n 

O' 

M 

10 

in 


O' 

1“^ 

<1 

PM 

p 

i'l 

p 

'O 

CO 

V) 

Cl 

tv 

V) 

to 

re 

re 

re 

cu 

cu 

re 

>0 

O' 

'0 

ul 

»•> 

mrn 

PM 

PM 

in 

PM 

CV 

cv 

< 

'0 

re 

O' 

cu 

Cl 

re 

re 


o 


re 

p« 

(0 

OI 

p 


CM 

P 

PM 

IV 

re 

UI 

Cl 

re 

p 

cs 

O' 

n 

p 

o 

111 

p 

PM 

1*1 

cv 

.1 

O' 

vO 

CV 

cn 

p 

V) 

re 

in 

O' 

re 

'0 

re 

m 

<r 


>n 

»J> 

r> 

O' 

tn 

PM 

VI 

cv 

re 

V) 

re 

«o 

re 

VI 

re 

re 

cv 

cu 

p 

PM 

C'l 

tV 

re 

O' 

to 

cn 

m 

» 

un 

Cl 

& 

v> 

re 

re 

l> 

re 

re 

PM 

to 

01 

re 

re 

»n 

re 

iO 

o* 

to 

p 


p 

tn 

p 

p 


re 

n 

CO 

re 

re 

re 

Cl 

re 

re 

re 

re 

n 

cv 

cv 

cv 

CV 

cv 

tn 

cv 

cv 

cv 

cv 

m 

cv 

cv 

CV 

cn 

vr 

cv 

0i 

re 

re 

PM 


(Ai0 i»noa«N«»aik»oi( 9 eo»i 9 «iiQ 

\ •» 'mm ' • M • M <■« 

inminiAinifl^otfaiAKNfNtoiotDoota 


ORIQftiAL PAGE 18 
0? POOEOUAUTE 


26 



IDENTIFIER SEGMENT NUMBER 


1*1 

r.* 

11 


•4 

•m 

o 

in 

mm 

• ■ 

*-* 

l 1 

• 4 

*4 


O' 

t" 

IM 

lM 

V v> 

•-* 

t<o 

I'N 

4-1 

n 


co 

y» 

® 

Pi 


c i 

<9 

*n 

t ^ 

r* 


i ’ 

i‘> 

> ' 


r 

H 

hi 

id 

M 

hi 

LrJ 

iO 

i>l 

w 

1 * 

cl 

»0 

1.1 

Ml 

i.i 

Ml 

Ml 

Ml 

'•1 

■1 

!•) 

O' 

O 


tO 

to 

CO 

in 

m 

uo 

i 

i*- 

Cl 

<o 

in 

<n 

vO 

'■T 

i;'» 


11) 

O' 

p» 

Ol 

*-4 

CM 

iO 

*4 

O' 

co 

n 

V * 

CO 

oO 

O' 

in 

O' 

®4 

tn 

tn 

vO 

to 

• 4 

-4 

sf 

O' 

ro 

CM 

sO 

<r 

W 

•4 


CO 

4 “*1 

to 

• r ' 

n 

iM 



vj‘ 

<r 

c: 

<r 

r- 

o> 

n 

to 

vO 

O' 

CM 

vO 

iO 

•-4 

CM 

vO 

— 

ui 

ft 

O' 


CM 

*-i 

•-* 

tn 

•’j 

in 

vO 

IO 

O' 

m 

CO 

M) 

m 


m 

l> 

uO 

•0 


t- 

•— 

<r 

■t 

i r j 

iO 

P- 

o 

CM 

o 

co 

co 

p- 


iO 

CO 

M 

O' 

■J 

<r 

cO 


m 

c~ 

• M 

«-< 

U0 

•4 

vn 


in 

O' 

c- 

in 

m 

p~ 

c* 

co 

tn 

O' 

to 

tO 

-0“ 


in 

in 

'■7 

P- 

N 

m 

p- 

O' 

m 

o 


M 

n 

O' 

co 

CM 

rs 

•-4 


»n 

o 

vC 

*r# 

'O 

-M 

vO 

••4 

vO 

CM 

in 

CM 

<r 

i9 

to 

O' 

Cl 

p- 

'O 

O' 


U> 

i/» 

'D 

*n 

0 

n 

«o 

O 

•-4 

O' 

co 

P* 

vO 


m 

CM 

p» 

CM 

i*> 

<r 

~ 

P's 

CO 

w 


o 

cm 

•>4 

p4 

*4 

•M 

CM 

•4 

*4 

^4 

mm 

CM 

m4 

JL 

- 

CM 

CM 

•4 

•4 

•f 

iM 

•4 


n 

'*3 

n 

f-4 

mm 

*4 


<a 

#4 

m-4 

*-» 


t«4 

— • 

*-4 

CM 

o 

co 

CM 

n 

CM 

to 

F> 

to 

n 

to 

to 

ei 

<s 

n 

n 

n 

O 

n 

o 


n 

p? 

t .N 

r> 


r> 

Ml 

Ml 

Cl 

1 

irl 

Ul 

(.1 

to 

(0 

ul 

Ml 


Ml 

Ml 

hi 

i-1 

Ml 

ul 

ul 

f.i 

(.i 

ul 

1*1 

CM 

<7 

•o 

O' 

co 

O' 

in 

fQ 

UO 

in 

cn 

•-4 

CO 

O' 

CO 

CM 

p- 

I" 

CO 

CM 

re 

CO 

vO 

'O 

p- 

n 

co 

CO 

O' 

m 

in 

vn 

00 


Ml 

CO 

in 

m 

CO 

*>> 

in 

*4 

O' 

CM 

CM 

in 


to 

CO 


'3 


■o- 

in 

•4 


•*« 

co 

n 

vO 

Ml 

cr 

O' 

Cl 

>T 

C.O 

•4 

—4 

O' 

O' 

co 


CO 

Oil 

n 

«*' 

in 

O' 

n 

■Cf 

CM 

CO 

vO 

to 

'O 

O 

uo 

O' 

co 

CM 

CM 


IB 

■er 

co 

n 

vO 

m4 

n 

^4 


P» 

'0 

CO 

in 

K> 


p* 

CM 

<T 

ua 

vO 

m 

CO 

O' 

vO 

co 

CM 

n 

O' 

co 

Ol 

n 

in 

CO 

in 

in 

—4 

<n 

CM 

C- 

m 


r- 

Cl 

■c 

03 

m 

CO 

O' 

O' 

Ml 

t- 

•c 

CO 

•J 

co 

t~ 

in 

co 

CO 

O' 

CM 

P> 

•m 

CM 

'O 

if) 

in 

CO 

vO 


in 

CO 


^1 

r> 

ro 

t- 

•M 

^4 



cr 

in 

O' 

O' 

>n 

w>4 

'O 


m 

CO 

O' 

CO 


01 

<r 

CO 

m 

in 

— 

UO 

CM 

'O 

in 

Q 

Cl 

iM 

vn 

cr 



<*1 

r> 

CM 

O' 

lO 

in 

JL 

• 4' 

^4 

•4 

**4 

CM 

•4 

«4 

M 

m-t 

CM 

•4 

•4. 

•-4 

CM 

CM 

O' 

CO 

co 

to 

iX> 


n 

n 

n 



•mm 

to 

CO 

*•4 


•4 

<M 

•4 

4 


f" 

CM 

Cl 

tv 

Ol 

Cl 

n 

co 

rt 

IO 


n 

fS> 

(0 

ra 

C3 

n 


o 

ro 

t'J 


CO 

« 

r » 

vg 


ul 

ul 

Ml 

w 

i!i 

ul 

ul 

ul 

ul 

ul 

t.) 

ul 

ill 

id 

Ml 

Id 

ul 

td 

hi 

id 

td 

^-4 

<r 

UT 

IM 

■j 

CS) 

to 

o 

iO 

CO 

CO 

Ol 

iO 

oC 


iO 

in 

vf) 

o 

O' 

CO 

iO 

CM 

lM 

to 

CO 

CO 

'0 

•4 

CM 

>r 

«-€ 

CO 

to 

t> 

to 

CM 

vn 

CM 

vn 

CO 

<T 

P* 

CO 

o; 

O' 

l- 

ft 

» 

p» 

•mt 

CM 


ra 

<r 

P- 

(O 

r-i 

uo 

CO 

in 

CO 

vn 

r> 

CO 

to 

iO 

'O 


p- 

CM 

P- 

no 

•o 

'O 

r~ 

in 

tM 

r- 

in 

mm 

in 

•4 


'O 

CO 

'T 


O' 

'O 

p- 

CO 

to 

p- 

>n 

*4 

co 

mrn 

to 

Cl 

si* 

CO 

<r 

m* 

o 

CM 

tn 

'0 

<S) 

Q 

p- 

mm 

cf 

CM 

■sT 

vT 

O) 

'0 

mm 

O' 

m 

IS# 


4 

n 

in 

>r 

r* 

m 

O' 

P- 

^4 

P- 

p- 

CM 

CM 

in 

CO 

to 

<r 

<r 

to 

uo 

CO 

UO 

n 

MO 

c:> 

p- 

tn 

in 

CM 

CO 

vO 

nO 

'0 

M 

O' 

o 

in 

•Ml 

m 

■o' 

Ol 

Ot 

CO 

O' 

4 

CO 

O' 

•-4 

Ol 

O' 

O' 

ft 

MO 

O' 

t- 

vO 

mm 

01 

CM 

Ol 


O' 

p- 

o 

mm 

At 

O' 

ul 

m 


P» 

O' 

vO 

I/O 



o 

o 

to 

m 

mm 

•fT 

or 

^ 4 ' 

^4 

co 

Ol 


•4 



w* 

M 

•4 


44 

JL 

CM 

^4 

•4 

*4 

CM 

Cl 

•4 

J. 


mm 

CO 


CO 

10 

ta 

4 

mm 

•4 

fO 

B' 

•4 

44 


o 

4 

4 

4 

CM 

Cl 

to 

Cl 

tM 

Cl 

ro 

O) 

to 

r> 

o 


19 

B 

C 9 

ra 

tn 

w 

to 

n 

o 


O 

CO 

J”> 

n 

>1 

hi 

td 

hi 

i<l 

id 

Ul 

td 

id 

Ul 

hi 

Ul 

td 

ul 

hi 

(d 

Irl 

Ul 

id 

id 

id 

id 


CO 

in 

cM 

d 1 

O' 

« 

CO 

CO 

CO 

p- 

UO 

Cl 

to 

CO 

P- 


CO 

to 

cO 

vn 

co 

d* 

«4 

iO 

CM 

cn 

CO 

vO 

ft 

O' 

c~ 

o 

v'O 

m 

t^ 

.O' 

UO 

19 

in 

t*i 

B 

CO 

'0 

p- 

4 

m 

D 

\0 

•4 

in 

CO 

vO 

CO 

to 

vO 

*T 

O' 

Cl 

4 ® 

iO 

'0 

<t 

I'- 

■M 

O' 

l" 

to 

vO 

CO 

m 

d 1 

IS) 

£9 

co 

Cl 

'(0 

4 

If! 

Cl 

O 

\0 

'0 

n 

mm 

in 

co 

ta> 

a 

co 

O' 

o 

p> 

<r 

CM 


•4 

uo 

4 

O' 


uo 

vO 

*4 

vn 

in 


vO 

to 

Q 

tn 

o 


o 

tr> 

t- 

•4 

O' 

CM 

uo 

o 

(9 

'0 

•CT 

UO 

CO 

•4 

CM 

in 

»n 

r~ 

p* 

to 


CO 

in 

CO 

<T 

CO 

iO 

4 

vO 

m 

CO 

O' 

nT 

<r 

mm 

CM 

o: 

■M 

CO 

'O 

O' 

co 

p- 

m+ 

p- 

to 

CO 

vO 

mm 

<T 

CO 

4 

CO 


r~ 

p- 

4 

in 

co 

p- 

<r 

<r 

P- 

vn 

m 

w 

CO 

uo 


p- 

>r 

•4 

to 

to 

<9 

tM 

® 

P- 

'0 

CO 

CO 

•4 


vO 

co 

vD 

CO 


co 

UO 

co 

m 

in 

19 

" 

O' 

CO 

CM 

m 4 

-t 

+4 

•4 

CM 

*4 

o4 

*4 

•4 

CM 

*4 

«4' 

•4 

CM 

Cl 

•4 

UO 

<r 

-Z 

00 


ifiONCO(M9\Or i »COO»®t*-COCM<} 

ininininuoinvovovovovnp-r^t^p- 


co 

co 


o* ® 

co co 


O' 


B S 

*4 *4 

ON Q 


27 



IDENTIFIER SEGMENT NUMBER 


4n> 

1 1 


mm 

44 

mm 

(0 

l<) 

•4 

* 


m 


— 


OJ 

tM 

cn 

lAl 

pi 

VO 

it 


n 

o 


it 

to 

«J 

r> 

1 

l**' 

c? 


1 > 

it 

CJ 

4'' 

it 

1 1 


% > 

lO 

l-J 

i-l 

LI-1 

iO 

to 

to 

iO 

to 

f’ 

t-1 

ifl 

i.l 

to 

ill 

i0 

ill 

H 

"1 

.’•l 

i-l 

IM 

0! 

O' 

y 

tf) 

M 

*> 

O' 

p 

*■ ' 

m 

4.*' 

t’-* 

m 

wm 

lO 

iO 

O' 

r- 

\ ‘ 

NJ* 

m 


iO 

'0 

•4 

n 

•4 

CM 

in 

m • 


Ol 

mm 

p 

in 

Ct 

O' 

U> 

r4 

i\> 

P 

•4 

y 

<0 


y 

vO 

y 

to 

«T 

CO 

*•» 

O' 

tM 

p 

Ut 

tf) 

u> 

ot 

*o 

it 

in 

*■» 

l' 

p 

vO 

ut 

44 

CM 

in 

y 

vO 

'0 

in 

if) 

O' 

•«4 

vO 

p 

if) 

*■4 

vt) 

it) 

ot 


CM 

•*■4 

iM 

CM 

«5 

n 

*4 

t'J 

•-4 

co 

to 

in 

O' 

mm 

O' 

xn 

l" 


O' 

<7 

mm 

C>: 


vf 


4* 

y 

co 

i" 

O' 

tf) 

*) 

p 

r 

in 

'0 

m 

• - 

44 

lO 


*-« 

• •4 

y 


O' 

to 

m 

in 

y 

tM 

p 

*■4 

CM 

CM 

\0 

•-4 

'"7 

V> 

Ct 

CO 

*•« 

P 

lO 

mm 

y 

tf) 

CM 

tf) 

m 


•4 

r> 

r ' 

*n 

tfl 

• ■) 

•4 

4 * 

in 

M* 

'0 

p 

if) 

•-* 

cm 

CM 

co 

CM 

t - 

O' 

P 

CM 


y 

p 

mm 


u) 

tM 

< 'i 

CO 


to 

>0 

tf) 

cn 

p 

y 

P 

tf) 

cn 

in 


p 

in 

co 

in 

lO 

c.» 

O' 


p 

O' 

44 


•-4 


*4 

cm 

-< 

w 

•W 

mm 

CM 



44 

CM 

CM 

44 

O' 

y 

CM 

p 


/ 



f r » 

ft 



rm 

in 



««• 

*■4 

n 


IH 

mm 

;\) 

IM 

O) 

pi 

P! 

CO 

ra 

r> 

xT* 

t'J 

n 

cn 

iFl 

19 

w 




o 

n 

ra 

l '♦ 

n 

o 

r* 

VI 

l ^ 

f.i 

t»j 

ii 

t.-l 

pi 

irl 

01 

01 

ill 

.0 

tO 

to 

f-.l 

i-l 

ui 

M 

cl 

[•1 

u'l 

i'l 

ai 

IM 

lO 

in 

n 

O' 

01 

O' 

o 

vO 

in 

O' 

<7 

rt> 

in 

in 


•4 

O' 

to 

cn 

'0 

CM 

y 

O' 

*•4 

>0 

lO 

CM 

cn 

Iti 

-sT 

•4 


ii« 


O' 

Cl 

ro 

cn 

i ’i 

mm 

in 

fO 

CO 

*n 

ct 

Lt 

o 

m 

•sT 


•-» 

'0 

<n 

CJ 

tCl 

O' 

CM 

ut 

i0 

mm 

CM 

<r 

CM 

'0 


CM 

'0 

CM 


Cl 

t- 

■a* 

VI 

it! 

>0 

p- 

r v 

ut 

<r 

n 

—* 

o 

lO 

'0 

cn 

*>4 

<f 

CJ 

in 

iO 

O' 

c* 


m 

O 

■sT 

vO 

p- 

ft 

'O 

O' 

mm 

n 

•4 

O' 

in 

in 

cn 

<? 

nj 

<T 

cn 

TO 


mm 

Ml 

o 

m 


O) 

if) 

mm 

1 0 

1*5 

m 

C" 

O' 

Ol 

O' 

—* 

o- 

« 


CJ 

tO 

c- 

f~- 

tn 

CO 

in 

Cl 


m 

c- 

in 

cn 

m 


\0 

in 

in 

UT 

tn 

c~ 

in 

CJ 

01 

0- 

m*4 

n 

O' 

l- 

m 

<r 

9 m 

O' 

o 

»■} 

m 

m-4 

pi 

*4 

cn 

to 

iM 

CO 

'0 

OJ 

\H 

<7 

n 

uT* 

f4 

'0 

O' 


Cl 

l\) 

O' 

p 

c~ 

in 

t- 

cq 

c> 

t- 

CM 

in 

l‘‘! 

p- 

cn 

c 


mm 

*^7 

*- 

in 

cn 

'-r 

*»4 

mm 

M 

•-4 

«-4 

tM 

*-4 

mi 

*-4 

_ 

CM 


•4 

mm 

iM 

01 

*■*4 

*-4 

cn 


p- 


n 


t'*'* 

«-4 

9m 

mm 

lit 



*-4 

•-4 

n 

mm 

mm 

«*4 

0) 

CM 

01 

iM 

r.M 

<'•3 

>n 


n 


O 

p> 

cn 

<3 

n 

It 

n 

CJ) 

C3 

n 

o 

v-t 

L*> 

n 

1 I 

» ' 

• » 

i0 

ill 

ui 

irl 

iii 

i 

w 

ro 

1.0 

i'l 

U1 

(0 

(0 

<0 

irl 

to 

trl 

!tl 

ill 

(0 

lO 

p- 

n 

tn 

P 

iO 

•4* 

^4 

CM 

cn 

in 

tfl 

•V 

O' 

mm 

cn 

t'J 

CM 

in 

• 4 

o 

O' 

p- 

O' 

y 

P 

mm 

in 

CO 

O' 

p 

'0 

*4 

p 

9m 

in 

p 

CO 

tf) 

**C 

v ? 

ro 

• -> 

mm 

n 

4>4 

y 

IM 

p 

y 

O 


y 

to 

CO 

cn 

y 

<0 

tf) 

mm 

C'- 

t > 

IM 

lO 

<n 

«r> 

O' 

CM 

O 

»-t 

in 

y 

p 

y 


('i 

mm 

n 

p 

tf) 

CM 

o* 

o 

CM 

(O 

■y 

IM 

CM 

y 

in 

cn 

in 

IV 

ut 

y 

r> 

'0 

ut 

O' 

y 

'0 

cn 

m 


O' 

in 

^4 

tf) 

m 

mm 

i0 

vO 

O' 

m 

O' 

m 

p 

cn 

m 

in 

to 

lO 

m 

P 

O' 

P 

y 

tO 

Cl 

r> 

CM 

mm 

'0 

n 

in 

•4 

m 

in 

o 

in 

p 

CO 

O' 

in 

m 

>> 

CM 

x'i 

mrn 

CO 

in 

in 

CM 

in 

CM 

vO 

cn 

p 

cn 

O' 

p 

O' 

cn 

at 

in 

O' 

t Tt 

Ut 

X I*' 

m 

•4 

»n 

y 

p 

in 

tf) 

(O 

ut 

CM 

Cl 

cn 

p 

•n 

p 

p 

tf) 

— • 

44 

p 

p 

o 

to 

p 

cn 

CO 


co 

p 

cn 

tf) 

n 

CO 

tn 

y 

cn 

O' 

tf) 

p 


tf) 

Ol 

tv 

•- 4 ' 

w 

«-4 

*4 

CM 

*4 

M 

*■#’ 

mm 

CM 

mm 

9ml 

44 

CM 

CM 

*4 

— 

m 

— 

O' 


<T‘ 

l*? 

t's5 

•4 

*4 

44 

in 

0 

44 

•4 

4 

a 

44' 

44 

*4 

01 

CM 

Ol 

Ol 

iM 

4- 


<V3 

tn 

%'} 

r*t 

(D 

o 

a 

t‘> 

n 

r> 

n 

r> 

IO 

rv> 

n 

i ' 

t*-*! 

*'> 

n 

Vi 

|r) 

ill 

ui 

l-l 

ui 

irl 

ui 

ui 

W 

i-l 

i-i 

i.i 

ui 

tfl 

trl 

ui 

I-l 

1 

u l 

i-l 

l-l 

tfl 

O' 

o 

O' 

44 

i'l 

in 

c> 

'0 

y 

tf) 

CM 

O' 

p 

y 

Ut 

n 


1 1 

in 

y 

y 

in 

OJ 

y 

l > 

tf) 

m 

o> 

cn 

o 

y 

P 

'ff 

44 

O' 

co 

O' 

CO 

m 

• 4 

it: 

O' 

•-» 

ut 

iO 

O' 

m 

CM 

U) 

y 

44 

in 

i>- 

m 

CM 

O' 


in 

44 

in 

y 

O' 

in 

U) 

'(t 

y 

4 

'0 

cn 

o 

O' 

cO 

p 


p 

to 

p 

CO 

y 

P 

cn 

O' 

4 

O' 

tf) 

Ol 

• a 

• 4 

in 

p 

cn 

CO 

tf) 

Ol 

ut 

4 

y 

CO 

in 

ICi 

'0 


ut 

cn 

01 

in 

'0 

CM 

*4 

iM 

p 

•4 

r- 

y 

y 

•m 

4-. 

>f) 

cn 

O' 

in 

4* 

p 

y 

y 

O' 

p 

'0 

i) 

CO 

p 

CO 

44 

44 

O' 

mm 

p 

lO 

in 

O' 

Oi 

cn 

O! 

44 

iO 

O' 

tn 

CM 

y 

m 

00 

00 

•4 

y 

O' 

n 

in 

in 

y 

<T 

0) 

m 

p 

P 

vO 

in 

O' 

cn 

44 

in 

y 

•41 

CM 

tf) 

p 

U0 

44 

mm 

O' 

cn 

in 

4 

'0 

p 

44 

O' 


tf> 

y 

CM 

p 

tf> 

CM 

CO 

CM 

p 

tf)' 

44 

at 

O' 

to 

CM 

y 

cn 

~ 

CM 

y 

y 

cn 

CM 

CM 

w 


4 

.4 

CM 

4 

4 ^ 

4 

44 ' 

•4{ 

w 

44 ’ 

44 

CM 

CM 

4^ 

•4 

y 

•-< 

44 


invOPcoo'Q'OPOOoimpcoc'cacoo'OO'Gao) 


inininininuiiotf>tf>\O'OPPppcococoO'O'0 




28 



IDENTIFIER SEGMENT NUMBER 


f 1 

l 1 

c 1 

*- 


• 4 

.9 


•— 

••1 

- 

I-' 

.M 

«-* 



CM 

CO 

c" 

iM 

,'J 

n 

r> 

rn 

i ' 

i 

ul 

<3 


■9 

19 

o» 

in 

i 

1*3 

•> 

o 

t-l 

< i 

1 

1 s 

v*.l 

o 


n 

i 

•>l 

rr. 

to 

hi 

tO 

Ul 

i.i 

01 

M 

(•l 

it) 

03 

-0 

10 

1.1 

it) 

1-1 

If) 

ul 

i*i 

01 

r- 

r>' 

o- 

-7 

•*4 

O' 

'0 

CO 

<■: 

■j) 

■7 

l"- 

r> 

.0 

CO 

1^1 

a- 

0- 

<•: 

71 

n 

C! 


40 

<r 

o- 

Ul 

C“4 

Ol 


•s? 

•n 

<0 

o 

4*- 

CO 

lO 

+m 

*H 

ul 

CM 

to 

!9 

n 

co 

cl 

Ul 

in 

in 

O' 

O' 

CO 

ut 

o> 

O' 

tn 

lO 

CA 

in 

O' 

O' 

O' 

>7 

<M 

•■4 

■7 

tM 

m 

o> 

m 

CO 

■7 

'0 

to 


O' 

• ■» 

CO 

l" 

o- 

in 

in 

m 

r~ 


0- 

.1' 

111 

to 

o 

is> 

CM 

0- 

<9 

CO 

o 

*-« 

•-4 

lO 

lO 

o- 


m 

O' 

co 

I s - 

*-m 

lO 

CM 

<4 

CO 

■7 

rt 

»v 

to 

CM 

'O 

«0 

19 

CO 

*n 

o 

CO 

O' 

O' 

•-* 

o 


to 

cn 

in 

O' 

7> 

19 

CO 

•4 

if 

in 

4-4 

— * 

CM 

to 

19 

•~4 

o- 

i£> 

01 

tO 

<7 

ul 

in 

ul 

in 

co 

**4 

in 

t- 

•-4 

'0 

O' 


'0 

7> 


CM 

in 

in 

7> 


c'J 

r- 

O' 

CM 

m 

uO 

«r 

O' 

l/) 

lO 

m 

CO 

ut 

in 

10 

CO 

O' 

CM 

>n 

in 

O' 

O' 

,-7 

in 

o> 

n 

(> 

in 

c 

<51 

p 

m 

lO 

<; 

CM 

CO 

IT i 

CO 

cM 

UO 

01 

•-4 

H 


*m 

CM 

CM 

*4 

•>4' 


CM 

CM 

Z 

- 

CM 

CM 

M4 

•7 

CO 

994 

oo 


to 

Li 

to 

••4 

•■4 

»4 


»9 

9-4 

»>4 

^■4 

O 

•-4 

M 

««4 

CM 

CM 

<*> 

CM 

CM 

Ol 


isj 

t>> 

to 

19 

ill 

19 

*0 

n 

C'J 

19 

ia 

n 

n 


iO 

to 


o 

r » 

It 


1.1 

H 

id 

it) 

id 

(•) 

It) 

ill 

l>) 

W 

i'l 

ul 

(J 

iO 

ill 

ill 

It) 

ul 

ul 

it] 

71 

lO 

01 

<T 

r- 

(-I 

m 

-t 

<r 


in 

<r 

o 

IO 

N 

'0 

4^ 

•4 

CM 

r- 


«t 

m 


tO 

CO 

Mt 

O' 

O' 

c- 

CO 

CO 

LT 

CM 

in 

<3) 

CM 

O' 

CM 

0- 

tM 

tn 

tv: 

i0 


O' 

et 

<9 

lO 

m4 


<r 

h- 

O' 

r- 

in 

r* 

*4 

to 

'M 

1— 

'O 

CO 

M 

tO 

•■4 

O' 

in 

CM 

'0 

ut 

•N 

tM 

cn 

O' 

O' 

UO 

O' 

v>4 

O' 

1" 

O' 

l" 

co 

CM 

lO 

71 

ro 

r- 

*4 

cM 

l- 

CM 

in 

O' 

c 

m 

n 

'0 

<f 

ua 


'0 

•o 


*■4 

O' 

'0 

CM 

CM 

t" 

co 

in 

CM 

iO 

O' 

in 

vO 

C- 

l%» 

0- 

CM 

O' 

CM 

(" 

*4 

CM 

CO 

m 

O' 

00 


CO 

vO 

<0 

m 

(O 

f- 

lO 

CO 

CM 

IM 

'0 

•T 

—4 

o 

t" 

CO 

cn 

n 

vr 

CO 

m 


(0 

CO 

CO 

co 

<0 

in 

CM 

CO 

to 

CM 

to 


O' 

vn 

(O 


t' 

lO 

•“4 

»n 

o- 

O' 

CO 

m 

CO 

in 

tO 

O' 

O' 

m 


O' 

'0 

'O 

O' 

O' 

p~ 

'0 

01 

O' 

•M 

c~ 

‘0 

CM 

m 

n 

c~ 

CO 

tM 

tv 

vO 

cM 

cM 

iO 

19 

i«» 

M 

9-4 

•■4 

«-4 


03 

z 

z, 

mj 

*HI 

CM 

z 

^4' 

z 

CM 

CM 

z 

O' 

<r 

CM 

O' 


i't 

O 

4 a 

(4 

«— « 


R 

M 

«-st 

*-4 

M 

CO 

4-4 

wm 

t4 

CM 

CM 

to 

C'l 

CM 

CM 

t?j 

n 


IO 

tM 

tO 

<9 

CJ 

to 

n 

ts> 

CB 

I'l 

n 

O 

c;i 


r) 

* * 

4 > 

< > 

(•i 

•» 

(*1 

M 

If) 

It) 

M 

w 

Ul 

10 

To 

Ul 

Ul 

to 

ul 

ul 

ul 

u) 

ill 

u) 

t!j 

in 

O' 

*-9 

in 

0.9 


in 

M) 

to 

m 

0 - 


to 

■O 

n 

r- 

l- 

lO 

Ml 

c- 

L7 

—* 

f' 

CO 

u9 

CO 

CO 

CM 

in 

lO 

in 

,r> 

ro 

iO 

in 

CM 


cn 

UO 

nT 

O' 

f'l 



in 

<r 

UO 


vD 

O' 

r- 

CM 


•M 1 

O' 

*4 

'cr 

r- 

in 


•o 

'O 

CO 

U) 

CM 

cr 

u9 

O' 

t" 

in 

CM 

lO 

'0 

mm 

CM 

Ut 

to 

CO 

'O 

lO 

9-4 

CM 

in 

'0 

•*4 

CO 

u> 

CO 

19 

CO 

CM 

ut 

to 

01 


CH 

«-• 

'n 

ut 

in 

»n 

m 

<0 

'0 

0- 

■o 

lit 

O' 

CM 

'0 

PB 

O' 

«*4 

CM 

in 

r» 

lO 

(9 

co 

•4 

lO 

in 

M 

in 

O' 

111 

CO 

in 

t" 

O' 

CO 

O 

CM 

O' 

l" 

co 

<r 

ul 

»0 

19 

in 

co 

<r 

I''- 

m 

LT 

Lit 

H 

** 

•-4 

cM 

'0 

in 

'O 

t' 

01 


lO 

O 

CD 

in 

M 

m 

1- 

0- 

u> 


0- 

•-4 

co 

uO 

'0 

tM 

in 



0- 


m4 

19 

C9 

o 

9-4 

CO 

01 

<T 

<o 

t" 

CO 

(9 


'O 

CM 

O' 


t' 


CM 

'O 

9-4 

UO 

CO 

co 

>r 

9-m 

Oi 

i" 

<? 

CO 


CM 

•4 

z 

m4 ' 


CM 

4 

*4 

*4' 


CM 

w 

^4 


CM 

CM 

—4 

in 

c 

CM 

CO 


19 

!1 

4*V 



*4 

CO 

isy 

9*4 

*4 

9-4 

i'.y 

mm 

*-4 

•-4 

CM 

L\J 

r> 

CM 

C" 

cM 

in 

i'l 

i» 

n 

o> 


St 

® 

lU 

o 

n 


M 

n 

C9 

<9 

19 

M 

O 


O 

i>) 

ul 

ui 

u) 

W 

to 

U) 

U) 

If) 

iO 

w 

If) 

Ifl 

irl 

Ul 

i«) 

lO 


(0 

ill 

ul 

94 

U9 

iX! 

m 

err 


CM 

oo 

CM 

■o 

•7 

<o 

to 

CO 

\0 

'0 

C9 

UN 

•"4 

-m 

in 

Ol 

o 

—4 

<T 

M) 

0- 

in 

Q 

Ul 

CO 

19 

Ol 

O' 

co 

co 

71 

CO 

'O 

U) 

111 

ul 

in 

19 

'O 

CO 

CM 

o 

in 

'0 

m 

CO 

CM 

p- 

'9 

•7 

0- 

^4 

'0 

19 

'0 

in 

9-4 

f» 

n 

n 

M 

Ul 

o 

m 

m 

O' 

IO 

in 

Ml 

CM 

O' 

tfl 

tO 

O' 

O' 

O' 

Ul 

O' 

CM 

O' 

■n 

in 

in 

t - 

Ml 

<r 

44 

<9 

O' 

Ul 

O' 

01 

'(1 

•7 

7 

if 

lO 

*4 

O' 

IM 

'D 

i9 

■37 

9-4 

m 

Ml 

if 

O' 

in 

to 

*~4 

iO 

Ml 

O'- 

•4 

'0 

f.M 

U) 

CO 

i*3 

O' 

<7 

id 

•if 

in 

■o 

oo 

o 

i* 

CO 

tn 

C9 

iO 

O' 

'0 

t'- 

7) 

CM 

7> 

-7 

CO 

If) 

Ml 

\0 

■37 

<44 

mi 


O' 

01 

19 

01 

CO 

O' 

t'- 

to 

'O 

7 

vO 

U> 

71 

>n 

< 

CO 

O' 

•4 

CO 

•J 

Ul 

O' 

CO 


10 

CM 

Ul 

to 

O' 

73 

P» 

CO 

CM 

O 

<:1 

00 


ut 

W 

r* 

9-4 

M) 

Ul 

CM 

in 

m4 


<o 

CM 

CM 

rcr 

w 


19 

CO 

if 

m4 

z 

w 


m4 

CM 

w 

m 4 

*4 

z 

CM 

mi 


«4 

CM 

CM 

—4 

Ul 

<r 

9-4 

00 


in<oh>tt>pvcBor«eoo*Qt-eoo»Bicoo'®0'Ora 

•*4 \ *4 ' m4 ! «4 ! M( •*! 


y'MOl/)iniOl/)^vO\0^'ONNr-N(OtlOCO<M>S> 


origin^ 
of FOOR 


PROFITS 

QjjAtrr® 


29 



IDENTIFIER SEGMENT NUMBER 




ro 


PH 

W 

n 

•S' 

*H 

#-■» 


l'> 

44 

4— 

•*4 

CM 

t'l 

iM 

t'l 

01 

CM 

n 

p> 

til 

o 

t<3 

n 

Q 

tB 

C3 


in 

n 

n 

in 

01 

O 

1-.1 

ll 

s‘*l 

* ) 

C.) 

"3 

Ul 

to 

(0 

to 

10 

10 

ul 

i»l 

ul 

ill 

Ml 

111 

to 

111 

ui 

(0 

Hi 

Ml 

i 1 

1.1 

<1 

to 

•*4 

to 

»0 

vO 

oi 

o> 

n 

O' 

O' 

•— 

CM 

in 


CO 

mm* 

cO 

O' 

rt 

o 

O' 

if> 

'fi 

CM 

to 

M 

CO 

co 

'0 

in 

'O 



O' 

<3* 


't 

l*> 

u? 

*>• 

( ) 

Ml 

to 

<r 

o> 

PH 

in 


in 

CM 

i- 

p- 

•v 

4-4 

m 

p* 

ui 

UI 

H 

pH 

t- 

IO 

vO 

O' 

O' 

IO 

tC! 

r~ 

ra 

w 

O' 

NO 

0- 

'll 

(O 

.j' 

p- 

IM 

4-4 

■ i 

m 

lO 

0> 

n 


CM 

<T 

to 

oi 

CM 

*4 

o> 

sT 

t- 

co 

O' 

m 

in 

PP 

«T 

'O 

'0 

l" 

o 

to 

IM 

O 

if) 

to 

t- 

vO 

O' 

U) 

'0 

*>4 

Ul 

•o 


CM 

'O 

m 

u> 

on 

CM 

t~ 

<T 

1 1 

O 

CV1 

i\j 

•"4 

•— * 

CO 

F) 

CM 

o> 

O' 

•J 

CM 

4*4 


p~ 

IM 

CM 

'O 

CO 

4H 

tn 

to 

m 

oi 

0- 

m 

CM 

m 

Ml 

O' 

n 

CM 

p- 

CO 

CO 

t\l 

44 


Ol 

Ml 

PH 

P- 

O' 

in 

pH 

r- 

m 

lO 

p- 

« 

O' 

<r 

PH 

c— 

CO 

to 

CM 

ui 

vO 

<r 

to 


to 

p 

r- 


o 

O' 

CO 

CO 

t*~ 

<7 

O' 

O' 

in 

0- 

O' 


co 

to 

<** 

'0 

CM 

*4 

*4 

-* 

^4 

CM 

«-4' 

pH" 

4-4 

4-4 

CM 

•h* 

4-H 

4-4 

CM 

co 

•N 

—4 


CM 

to 


ra 

IB 

tB 

4-4 

t«4 

M 

CO 

05 

4-4 

4-4 

4^4 

tn 

44 

PH 

4-4 

CM 

OJ 

CM 

01 

oi 

01 

to 

ca 

tn 

a 

to 

to 

» 

F3 

r-i 

n 

Cl 

CM 

r-i 

ri 

1’3 

Cl 

O 

tn 

to 

n 


ul 

Ml 

i.i 

to 

t.l 

ta 

ui 

til 

ui 

t»i 

w 

Ul 

ul 

iU 

(-1 

1.3 

to 

i.j 

(•1 

to 

<0 

U) 

<r 

*4 

.0 

O' 

UJ 

4-4 

n 

m 

to 

CO 

U) 

U1 

<r 

co 

'0 

Ml 

ui 

UI 

O' 

itl 

O' 

co 

t** 

O 

CO 

lO 

'■I 

C3 

CD 

4-4 

•-4 

ui 

03 

to 


to 

4*4 

vO 

Ul 

'(1 

to 

m 

O' 

4*4 

CM 

O' 

Cl' 

P-4 

\T) 

O' 

O' 

<r 

«-4 

<r 

vO 

■0 

13 

Ui 

'0 

» r 0 

vO 

O' 

co 

tn 

CO 

'■s’ 

l" 


P- 

CM 

'0 

O' 

O' 

O' 

t" 

CO 

O' 

*-4 

'0 

<0 

Ul 

CM 

m 


« 

co 

n 

r- 

O' 

UI 

CM 

'O 

<r 

vO 

CO 

to 

O' 

'O 

•—4 

Ml 

ui 

l/) 

n 

.> 

P- 

in 

'0 

\0 

co 

FI 

CM 

CM 

OJ 


*H 

CO 

CM 

CM 

to 


t» 

UI 

cr 

ui 

lO 

r m 

Ul 

<1 

<r 

in 

'0 

CO 

CM 

CO 

t- 

P- 

p» 

C-3 

n 

'0 

(O 

CM 

m 

in 

.o 

CM 


in 

in 

Ml 

CM 


4-4 

O' 

to: 

4-4 

iM 

CM 

Ml 

44 

tn 

co 

O' 

'0 

t" 

O' 

01 

n 

ui 

in 

m 

ui 


O 

CM 

to 

CM 

to 

4*4 

CO 

vf> 

'0 

CM 

CM 

r~ 

•-4 

1.1 

lO 

CM 

tv> 

O' 

Ml 


<r. 


« 

P- 

O' 

in 

4-4 

CO 

CO 

a) 

lO 

»n 

c~ 


Ul 

Ul 

CM 

OJ 

4*4 

PH 

CM 

CM 

CM 

CM 

p-l 

PH 

CM 

CM 

PH 

P-4 

CM 

to 

4-r 

—4 

■tT 

CM 

to 


t : 

n 

ti 

M 

4-4 

4* 

cn 

tn 

*4 


PH 

.n 

—4 

pH 

pH 

CM 

CM 

cM 

C" 

»v 

'V! 

to 

« 

tn 

>n 

in 

to 

ca 

o 

FJ 

n 

ra 

Kl 

n 

o 

w 

n 

< 1 

O 

i i 


O 

ul 

f.l 

ul 

(0 

iil 

03 

03 

03 

(d 

Ul 

Ul 

ill 

Ul 

Ul 

rl 

Ul 

Ul 

t.l 

i.l 

til 

Ml 

t" 

to 

CM 

u> 

CM 

CM 

co 

Ul 

PH 

O' 

u- 

Ul 

i' 

CO 

Ul 

co 

mm 

P- 

'0 

it) 

l" 

O' 

t> 

iC 

•4 

CM 

CM 


Ul 

in 

Ul 

in 

CM 

•g 1 

CM 

f4 

O' 

c> 

CO 

lO 

o 

*•4 



iM 

O' 

t' 

P-4 

'0 


GJ 

in 

O' 

4-4 

to 

'0 

n 

tn 

Ul 

CM 

V ' 

*■— 

O' 

»-4l 

O' 

CO 


in 

tn 

O' 


0- 

O' 

'Cl 

Ul 

p- 

O' 

IM 

4-4 

p- 

m 

U> 

n 

in 

ri 

c- 

10 

to 

p^ 

O' 

PH 

<D 

—1 

4-4 

O' 

r- 

• B 

ro 

'0 

n 

<r 

o 

r~ 

\o 

n 

Ml 

l" 

'0 

O' 

u 

t- 

O' 

vO 

4-4 

to 

Ul 


O 

tv 

P' 

CM 

in 

'0 

<T 

o 

O) 

4^ 

4^ 

Ul 

u> 

Ul 

Ul 

c 


CO 

Ul 

t^ 

O' 

■M 

CM 

Ul 

'0 

p- 

01 

O' 

i-i 

n 

to 

iM 

m 

0* 

c 

to 

■0 

00 

CO 

44 

tn 

c 

00 

to 

PH 

P- 

n 

Ol 

Ul 

O' 

ii' 

O' 

C" 

0.3 

•5 

O' 


01 

in 


ur 

PH 

O' 

t' 

in 

'Cl 

O' 

cn 

<r 

i*i 

p- 

p- 

O' 

Ul 

t- 

Ul 

O' 

<r 

O' 

u> 

Ul 

U5 


N 

Ul 

Ul 

vT 

m 

p- 

ii 

O' 

1*1 

i v ) 

*W 

«-4 



- 

C\T 


-4 

m4 

4-4 

CM 

pH 

pW 

pH 

CM 

p> 

pH 

♦H 


t'l 

O' 


t?.. 

r> 

< > 

pH 

pH 

pH 

C3 

(9 

4-4 

pH 

PH 

ia 

•H 

PH 

44 

CM 

CM 

oi 

t'l 

CM 

PH 

('.5 

f) 

tn 

n 

03 

tn 

«S» 

tn 

FI 

1=3 

ro 

a 

a 

<0 

n 

Cl 

Q 

In! 

n 

n 

Pi 




i 

1 

t 


1 

1 

i 


i 

! | 


1 

! | 

t 

i 

i 

1 

Ul 

ul 

ul 

Ul 

(0 

to 

lui 

ul 

Ul 

Ul 

(0 

01 

to 

Ul 

Ul 

(-1 

(ii 

1.1 

(0 

ul 

'•1 

Ul 


p- 

sr 

P- 

m 

Ul 

CM 

t" 

in 

in 

CM 

•H 

PH 

CO 

■5? 

Ul 

>0 

i-i 

<f 

Ol 

pH 

O' 


M 

Pi 

p* 

pH 

vO 

CM 

Ul 

pi 

=? 

pi 

ul' 

p4 

\0 

<r 

CO 

to 


H 

p- 

cvt 

t' 


in 

U) 

to 

<t 

Cl 

n 

ui 

tn 

pH 

to 

44 

CM 

p* 

CM 

OJ 

Ol 

CM 

in 

PI 


PH 

O' 

CM 


O' 

P 

pH 

4H 

ui 

t- 

p- 

O' 

to 

Ul 

in 

p- 


O 

n 

O' 

O' 

n 

m 

to 

<r 


P- 

O' 

13 

<r 

in 

PI 

n 

P- 

Ul 

(O 

\0 


Ml 

O' 

O' 

p- 

cO 

00 

CM 

CM 

t' 

<n 

<T 

m 

Ul 

U) 

Ul 

U) 

Ul 

ttl 

zt 

tM 

O' 

iM 

tn 

Ul 

O' 

Ul 

n 

PI 

CM 

CM 

NO 

o> 

Ul 


n 

Ul 

O' 

PI 

p- 

CO 


CM 

CM 

co 

ui 

in 

tn 

CM 

OO 

M 

CO 

Ul 

in 

'0 

P- 

p* 

CO 

pH 

Ul 

>? 

l- 


m 

O' 

PH 

CM 

M 

pH 

00 

PH 

U) 

O' 

U) 

PH 

CM 

in 


F> 

pH 

O' 

to 

01 

PH 

CO 

Ul 

O 

CO 

P- 

p 

t» 

CM 

63 

w 

O' 

O' 

CM 

<r 

Ol 

H 

p* 

O' 

o 

<n 

ui 

O' 

m 

CM 

m4 


mm 

CM 

CM 

CM 

CM 

m4 

PH 

PI 

CM 

CM 

pH 

t*1 

PI 

pH 

O) 

<7 

CM 

-1 


l/) <0 MO 5 

' — 

tn m u-i m in in 


»oi>-eoo'®r-coa'«acoo®0'«r3 

i •* 'mm ! mm ' mm mm 

'OOO'O'Or-p't^r^cocfiQOO'OQ 


30 


ORIGINAL PAG15 13 
OF POOR QUALITY 



Appendix II 
(Sample Analog Data) 
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APPENDIX II 


(Sample Analog Data) 

Straight & Level Plight - 20°, 25°, 30°, 35° , 40°, 45° 
Spoiler Deflection 
Climb 

3° Glide Slope - 25* , 35°, 40*, 45® Spoiler Deflection 
3* Glide Slope - 41® Spoiler Deflection - Sideslip 
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Spoiler Deflection (straight & level flight) 
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Spoiler Deflection (3° glide slope) 
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